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FIGURE 1 

Fucosvltransferase nucleotide sequence from strain 1 182 FutB (SEP ID NO:l) 

atgttccaacccctattagacgcttatatagaaagcgcttccattgaaaaaattacxjtctaaatctccccccxccctaaaaatcgct^ 
tggcgaattggtggggagatgaagaggttgaagaatttaaaaagaacattcttta^ 

(xaccaaaaccccaacgaaccctccgatctcgtctttggcagtcctattggatcagccagaaaaatcttatoctatcaaaacgcaa 

aaagagtgttttacaccggtgaaaacgaatcgcctaatttcaacctctttgatt^ 

cgttatttaagaatgcctttatattatgatagactacarcataaag 

ctgacagcctttatgctttaaaaaaaccctcccatcattttaaaga^ 

atcctttgaaaagagggtttgcgagttttgtagcgagcaaccct^ 

gagccagttattgggggagggagcgtgaaaaacactttaggctataacattaaaaacaa^ 

tcaatctgtgttttgaaaactcacaaggctatggctetgtaactgaaaaaatcattgacgcttactttagccata^ 

ggggagtwtagcgtggracaagattttaaccctaagagtmgtgaatgmgtgatm 

gcgatacttgcacacgcacccaaacgcttatttagacatgctttatgaaaaccctttaaacacccttgatgggaaagcttacttttac 

caaaatttgagttttaaaaaaatcctagatttttttaaaacgattttagaaaacgacacgamatcac 

gamgaatgagccgttaatatctattgatgatgamgagggttaatt^ 

tgatgamgagggttaattatgatgatttgagggttaattatgatgamgaggg^ 

gagggfl^ttatgatgamgagggttaattatgatgatttgagggttaa^ 

aaacgcctcgccmattagaactetctcaaaacaccacttttaaaata 

ggcgagaaagttgattaaaaaattgggtttgtaa 



Protein sequence from strain 1 182 FutB (SEP ID NO:2) 

mfqpUdayiesasiekitsksppplkiavanwwgdeeveefkknil 

qnakrviytgenespnMfdyaigfdeldfrdrylimplyydrMi^ 

cavvimesdplkrgfasfvasnpnapkniafydvlnsiepvigggsvkn^ 

kiidayfshtipiywgspsvaqdfhpksf^^ 

ldffktUendtiyhdnpfiiyr^ 

Irvnyddliroyddlrrayddlr^ 
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FIGURE 2 
Fucosyltransferase from strain 1111 FutA 
Nucleotide coding sequence (SEP ID NO:3) 
atgftccaacccctattagatgcxtttatagaaagcgctc^^ 

cgaattggtggggagatgaagaaattaaaaaatttaaaaagagcgttctttattttatcxtaagccagc 
ccgaaaccctgataaacctgcggacatcgtctttggtaacccxfc^ 
gggtgttttacaccggtgaaaatgaagtcfcctaacttcaacctc^ 
tatttgagaatgcctttgtattatgcctatttgcattataaagccgagctt^ 

gcctttatgctttaaaaaaaccctcccatcattttaaagaaaaccaccccaatttgtgcgcagtagtgaataatgagagtgatccttt^ 

aaaagagggtttgcgagctttgtcgcaagcaaccctaacgctcctagaaggaacgctttttatgaggctttaaacgctattgagcc 

agttgctgggggagggagcgtgaaaaacactttaggctataatgtcaaaaacaagagcgagtttttaagccaatacaaattcaat 

ctgtgttttgaaaacactcaaggctatggctatgteactgaaaagatcattgacgcttattt^g 

agtcccagcgtggcgaaagattttaaccctaagagtttt^^ 

gatacttgcacacgcaccMaacgcttatttagacatgcactatgaaaaccctttaaacactattgatgggaaagcto 

aaatttgagttttaaaaaaatcctagatttttttaaaacgattttagaaaacgacac 

atttgaatgagccttcagtatctattgatggtttgagggttaattatgatgatttgagggttaatto^ 

gatttgagggttaattatgagcgccttttacaaaacgcctcgcctttettagaactctctcaaaacaccac^ 

gcttatcaaaaatccttgcctttgttgcgtgccataaggagatgggttaaaaagtaa 



Protein sequence (SEP ID NO:4^ 
mfqplldafiesaplkkvv^lnlpplkiava^ 

qnalov^genevpnMfdyaigfdeldfrdrylnnplyyaylhykaelv^ 

lcavvnnesdplkrgfasfvasnpnapimafyealnaiepvagggsvknti 

ekiidayfshtipiywgspsvakdfhpksf^^ 

kildflktUendtiyhdnpfifyrdta^ 

yqkslpllrairrwvkk* 
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FIGURE 3 



Strain 1218 FutB nucleotide sequence fSEO ID NO:5) 



atgttccaacrcctattagacgcttatatagaaagcgcrtrc 

tggcgaattggtggggagatgaagaggttgaagaatttaaaaagaacattct^ 

ccaccaaaaccccaacgaaccctccgatctcgtctttggca^ 

aaagagtg^tttacaccggtgaaaacgaatcgcctaatttcaacctctttgattacgccataggctttgatga 

cgttatttaagaatgcctttatattatgatagactacac^^ 

ctgacagcctttatgctttaaaaaaacxjctcccatcattttaaagaaaaccaccccaa^ 

atccmgaaaagagggtttgcgagttttgtagcgagcaacrc^ 

gagccagttattgggggagggagcgtgaaaaacactttaggctat^ 

tcaatctgtgttttgaaaactcacaaggctatggcta^ 

ggggagtcctagcgtggracaagattttaacxx:taagagttttgtgaatgtttgt 

gcgatacttgcacacgcacccaaacgcttatttagacatgctttatgaaaaccctttaaacacccttgatggg 

caaaatttgagttttaaaaaaatcctagatttttttaaaacgatcttagaaaacgacacgatttete 

gatttgaatgagccgttaatatctattgatgamgag 

tgaWgagggttaattatgatgatttgagggttaattatgatgatttgagggttaattat^^^ 
gggttaattatgatgatttgagggttaattgtgatgamgagggttaattatgatgatttga 
acgcctcgcctttattagaactctctcaaaacaccacttttaaaatctatcgcaaagcttatcaaaaat^ 
cgagaaagttgattaaaaaattgggtttgtaa 



Predicted protein strain 1218 FutB (SEP ID NO:6> 

mfqplldayiesasiekitsksp^ 

qnakrvfytgenespnMfdyaigfdeldfrdryl^ 

cavvimesdplkrgfasfvasnpnapkmafyd 

kiidayfshtipiywgspsvaqdfhpta 

ldffktUendtiyhdnpfi^ 

vnyddlrvncddhroyddlrra^ 
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FIGURE 4 



Fucosvltransferase strain 19C2 FutB nucleotide sequence (SEP ID NO:7^ 

atgttccaacccctattagacgcttatatagacagcacccgtttagatgaaaccgattataagcc 

aattggtggcctttggataaaagagaaagcaaagggtttagaaaaaaatttate^ 

tctrcaccgaaaccctgataaacctgcggacatcgttt^ 

ctaaaaggg^gttttacaccggtgaaaacgaagtccctaamcaacctctttgattacgccataggctttgat 
gatcgttamgagaatgcctttatattatgatagactacaccataaagccgagagcgtgaatgacaccaccgcacctte 
aaatctgacagcctttatgctttaaaaaagccctcccatcattttaaagaaaaccacccacatttatgcgcgctaatcaataatgaga 
tcgatrctttgaaaagagggtttgcgagctttgtcgcaagcaaccct^^ 

tattgagccagttactgggggagggagcgtgagaaacactttaggctataacgtcaaaaacaaaaacgaatttttgagccaatac 

aagttcaatctg^gctttgaaaacactceiaggctatggctatgttactgaaaaaatcattgacgcttacttcagccacaccattcx 

ttattgggggggagtccctagcgtggcgaaagattttaacccc 

Strain 19C2 FutB protein sequence (SEP ID NO:8) 

mfqplldayidsMdeMykpptaalanww 
qnakrvfytgenevpnfWfdyaigfdeldfkl^ 
lcalinneidplkrgfasfvasnpnapimafy^ 
iidayfshtipiywggvpsvakdfiip 
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FIGURES 



Strain 915 FutA fucosvltransferase nucleotide coding sequence (SEP ID NO:9) 

atggcctctaaatctccccccctaaaaatcgctgtggcgaattggtggggagatgaagaaattaaaaaatttaaaaagag 

ttatmatcctaagccagcattacacaatcactttacarc^ 

cagccagaaaaatcttotcctatcaaaacgcaaaaagggtgfttt^ 

cgccataggcttt 

Protein sequence from Strain 915 FutA (SEP ID NO: 10) 

maskspplldavanwwgdeeikkfklcsvlyfilsqhytitlhmpdk^ 
fhlfdyaigf 
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FIGURE 6 

Strain 26695 FutA fucosvltransferase nucleotide coding sequence (SEP ID NO:l 1} 

atgttccaacccctattagacgcctttatagaaagcgc 
gctgtggcgaattggtggggagatgaagaaattaaagaaMaaaaagagcgtte^ 
accctccaccaaaaccccaatgaattttcagatctagtttttagcaatcctcttggagcggctagaaagattto 
taaacgagfgttttacaccggtgaaaacgaatcacctaatttcaaccte 

tcgttatttgagaatgcctttgtattatgcccatttgcactataaagccgagcttgttaatgacaccactgcgccctacaaact 

acaacagcctttatgctttaaaaaaacxctctcatcattttaaagaaaaccaccctaatttgtgcgcagtagtgaatgatgag 

atctWaaaaagagggmgTCagtmgtagcgagcaacgctaacgct(^tatgaggaacgctttt^ 

gagccagttactgggggaggaagtgtgagaaacactttaggctataagg^ 

tcaatctctgtmgaaaactcgcaaggttatggctatgtaaccgaaaaaatccttgatgcgtattttagccataw 

ggggagtcccagcgtggcgaaagattttaaccctaaaagttttgtga 

atcaaatacctgcaMCgcacxxaaacgcttatttagacatgctctatgaaaac^ctttaaacacccttgatgggaaagc 

acxaagatttgagttttaaaaaaat<^tagatttttttaaaacgattttagaaaacgatacg^ 

tgggagtacgatctgcataagrcgttagtatccattga^ 

caaaacgcttcgcctttattagaactctctcaaaacaccacttttaaaatctatcgcaaagcttatcaaaaatcc 
gcggtgagaaagttggttaaaa a attgggtttgtaa 



Protein coding sequence Strain 26695 FutA (SEP ID NO: 12^ 

mfqplldafiesasiekmasksppppMavanwwgdee 

syqntkrvfytgenespnfMfdyaigfdeldfh 

pnlcavvndesdllkrgfasfyasnanapmmafy^ 

vtekildayfehtipiywgspsva^ 

kkildfflctilendtiyhkfstsfi^^ 

rklvkklgl* 
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FIGURE 7 

19C2A fiicosvltransferase nucleotide sequence (SEP ID NO: 13^ 
atgttccaacccttactagacgcctttatagaaagtgctccaatt 

19C2A predicted protein sequence (SEP ID NO:14) 
mfqplldafiesapi 
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FIGURE 8 



Protein sequence from strain 1182 FutB aligned with pfam00852, Glyco_transf_10, 
Glycosyltransferase family 10 

Query: 23 PPPLKIAVANWWGDEEVEEFKKNILYFIIj^ ' 81 

Sbjct: 11 TVPLIiIAiyrWWSLIEYKEV«aCSPIYFIGSQAPQPPIjR ILLWTWPFNGNPLALSDCP 67 

Query: 82 LSYQNAKRVFYTGEN ESPNFNLF DYAIGFDELDFRDRYLRMPIiYYDRLHHKAES 135 

Sbjct: 68 I^YQtn-ARCRLTANRSPLESADAVIaFHHRDLSKGFPDLPPSPRPPGQPWWASMBSPSNS 127 

Query: 136 -VXsn>TTSPYKLJ<PDSLY7UjKKPSHHF 193 
Sbjct: 128 G LND LRDG YFNVHTLSYRADSD AFHP YG YLE PRI*S QVVNAPIJaS AKRKGAAWWSNCNTRS 187 

Query: 194 KRNAF YD VLNS I E PVI GGG S VKNT LG YN I KIsHCSE FLS Q YKFNIjCFENS QGY G YVTE KI I D 2 S3 
Sbjct: 188 KRERFYXQLNKHIiQ VD VGGRVAN PL PLKVGCL VE TL3Q YKFYLAFEN S QHYD YVT EKLWK 247 

Query: 254 -AYFSHTIPIYWGSPSVAQDFNP-KSFVNVCDFKDFDEAIDHVRYX«THPNAYL 305 
Sbjct: 24 8 NALQAGTI PWLGPRAVYEDFVPPKSFIHVDDFKS PKELADYtiLYIiDTNPTAYS 301 
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FIGURE 9 



Fucosyltransferase from strain 1111 FutA aligned with pfam00852, Glycojransf_10, 
Glycosyltransferase family 10 

Query: 27 I AVANWWGDE E I KKFKKS VLYF I IiSQHYTI TLHRNPD KPADI VFG - NPLGS ARK I LS YQN * 85 

Sbjct: 16 LAIYTWWSLIEYKEWKKSPIYFIGSQAPQPPLR ILLWTWPFNGNPLAI/SDCPLSYQN 72 

Query: 66 AKRVFYTGEN EVPNFNLF- - -DYAIGFDELDFRDRYLRMPLYYAYLHYKAEL-VNDT 138 

Sbjct: 73 TARCRIiTANRSPLESADAVLFHHiaDLfiKGPPDIiPPSPRPPGQPWVWASMESPSNSGIiNDL 132 

Query: 139 TSPYKI^PDSLYALKKPSHHFKENHPNLCAVV^ 197 

Sbjct: 133 RDGYFNWTLSYRADSDAFHPYGYLEPRLSQVVNAPLLSAKRKGAAWVVSNCNTRSKRERF 192 

Query:' 198 YEALNAI E PVAGGG SVKNTLG YNVKNKSEFLS Q YKFNLrC FENTQG YGYVTE KI ID- AYF S 256 

Sb j Ct : 193 YKQLNKHLQVDVGGRVANPLPLKVGCLVETIiSQYKFYLAFENS 252 

Query: 257 HTIP IYWGS PS VAKDFNP - KS FVNVHDFNNFDEAIDYIRYLHTH PNAYLDMHYENPLNT I 315 

Sbjct: 253 GTI PWIX3 P RAVYED FVP PKS F IHVDDFKS PKEIAD YLLYIiDTNPTA YS 301 

Query : 3 16 DGKAYFYQNL£FKKILDFFKTIIJj2tfDTIY 3 75 

Sbjct: 302 EYFEWRYDLRVRLFSWDALR 321 

Query: 376 YDDLRVtTnmLRVNYERIiIjQNASPI^LSQOTrrFKIYRKAYQ 417 

Sbjct: 322 YDEGFCRVCRIjLQNAPO RYKTYPNIAKWFQ 351 
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FIGURE 10 

Protein sequence from strain 1218 FutB aligned with pfam00852, Glyco_transf_10, 
Glycosyltransferase family 10 

P P PLKIAVANWWGDE EVEE FKKNI LYF I IiS QHYTI TIjHQNPNE PSDLVFGS - PIGSARKI 81 
TVPLLLAIYTWWSIiIEYKEWKKSPIYFIGSQAPQPPIiR IltLWTWPFNGNPLAliSDCP . 67 

LSYQNAKRVFYTGEN ESPNFNLF DYAIGFDELDFRDRYLRMPLYYDRIiHHKAES 13 5 



Query: 


23 


Sb j c t : 


11 


Query: 


82 


Sbjct: 


68 


Query: 


136 


Sbjct: 


128 


Query: 


194 


Sbjct: 


188 


Query: 


254 


Sbjct: 


248 


Query: 


312 


Sb j ct : 


302 


Query: 


372 


Sbjct: 


324 



301 
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FIGURE 11 

Protein sequence from strain 19C2 Futfi aligned with pfam00852, Glyco_transf_10, 
Glycosyltransferase family 10 

PPLNIAIiANWWPLDKRESKGFRKKFIIiHFILSQH^ 80 
VPIxLLAIYTWWSL- - IEYKEW-KKSPIYFIGSQAPQPPLR ILLWTWPFNGNPLALSD, 65 

KILSYQNAKRVFYTGBN EVPNFNLF DYAIGFDBIiDFRBRYLRMPLYYDRIiHHKA 134 

CPI^QNTARCRIiTANRSPLESADAVLFHHRDIiSKGFPDLPPSPRPPGQPWVWASMESPS 125 



Query: 


22 


Sbjct: 


12 


Query: 


81 


Sbjct: 


66 


Query: 


135 


Sbjct: 


126 


Query: 


193 


Sbjct: 


186 


Query: 


253 


Sbjct: 


246 
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FIGURE 12 



UllFutA.pep 
19C2A.pep 
9l5A.pepneose 
26695A.pep 
llB2B.pep 
1218B.pep 
ORF19C2B.pep 
Consensus 



1 5 £ 

( 1 ) M^QPLIiDAglESAPlKKWPLN- -IjP^il^Y^N^GpB^^ FKKSg) 

(1) MFQPLLDAglESAPI " 

(!) M§SK- SPPIil^VAI^GEfEEgKK F_KKS[g 

(1) MPQPLLDA^IE SAS iSKMA^^ PPPPt^^^^^^5^?c?^S^ 

( i ) mfqpIiLdaSi ESASigKiTpcs - vpBt^^Lyi^mQV^^s^ - - - Fja?Nl 

( 1 ) MFQPLIiDAjf IESASI^KITgKS - PPPL^Ayj^^GE)E^EE - - -FIOON^ 

( 1 ) MFQPLIiD^lgSTR^ETDYK- - -Pgl^jIAg^ 

(1) MFQPLLDAFIESA IEK SK PPLKIAVANWWGDEEI FKK I 



UllFutA.pep 
19C2A.pep 
915A.pepneose 
26695A.pep 
1182B.pep 
1218B.pep 
ORF19C2B.pep 
Consensus 



UllFutA.pep 
19C2A.pep 
915A.pepneose 
26695A.pep 
1182B.pep 
1218B.pep 
ORF19C2B.pep 
Consensus 



UllFutA.pep 
19C2A.pep 
915A.pepneose 
26695A.pep 
1182B.pep 
1218B - pep 
ORF19C2B.pep 
Consensus 



UllFutA.pep 
19C2A.pep 
915A.pepneose 
26695A.pep 
1182B .pep 
1218B.pep 
ORF19C2B.pep 
Consensus 



si iw^^^m^^^^m^w^M 
do r:::— 

(29) LYFILSQHYTITIiHRNPDI^ 

(48) LYFILSQRXAI^IiHQNPNEFg^^^ 

(47) I*YFILSQI^i^ 

(47) ft^* LS gj^^ 

(51) IjYFILSQHYTITIjH NP Pii I\TFGNPIjG S ARKI LS YQNAKRVFYTGEN 

101 _ 150 

(96) EVsTOFNLFij^lfc^ 

(16 ) 

(79) EWNFNLEDYAIGF- - -j^ 

(98) 0^FiiS^^^^LiS^Sl^^^^^^I^^^^^^^0^ 

(97) ESPNFNBro^ivij^FD 

(97) BS^F^^X^Qy^^l^^^^^i^H^MM^I^^^^^ 

(98) ^y^^^£iG^Ei^^^^^^M^^^^^ s ¥^^^^^ 

(101) E PNFNLFDYMGFDELDFRDRYLRMPLYY lhhkae vndttspyklk 

151 _ _ _ 200 

(146) PffSliYAL^SimE^ 

d6) -~:.v:-i"-rr. 

(93) "~ZT" Z 

(148) Djp^^^^^^^B^^^^^^^^^^^g^ 

(147) ^M^i^^^^^^^^^^^^^^^^^M 

(148) StMiteti^ 

(151) DSIiYJU^KKPSIfflFKENHPl!^ RN 

201 250 

(196) SS2§JU!^^ 


(93) 

(198) AFYBAlatfS.iEPVTGGGSYf^ r . - _ _ _ 

(197) AF^^silEPVIC^ 

(197) Alft§AliN&lEP#I« 

(198) AFYgALNiSffe 

(201) AFYDALNSIEPV GGQSVXXITI&YW 
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FIGURE 13 



50 



UllFutA 
915A.cod(MWG) 
19C2FutA.cod 
26695A.cod 
1182B 
1216B.nuc 
ORF19C2B 
Consensus 



(1) 
(1) 

(1) ATGTTCCAACCCTTACTAG^qGCpT^^ 

( 1 ) ATGTTCCAACCCCTATTAf 1 a nnnrvrnvr nTsn a-ni; 



(1) ATGTTCCAACCCCn 
(1) 

( 1 ) atgttccaacccctattagA^cttatatagac^g^cccgtttagStga 

(1) ATGTTCCAACCCCTATTAGAbGCCTTTATAGAAAGCGCTTCCATO 



UllFutA (50) 

915A.COd(MWG) (51) 

19C2FutA.cod (46) 

26€95A.cod (51) 

1182B (51) 

1218B.nuc (51) 

ORF19C2B (51) 

Consensus (51) 



51 

aatggcctctc^t^ - 



100 



AACCGAT?ATj$ GCCCjCCAT - 

AAT GCCTCTA^TCrCCCCCCCC 



TAAAAATCGCTGTGGCGAATT 



UllFutA 
915A.cod (MWG) 
19C2FutA.cod 
26695A.cod 
1182B 
1218B.nuc 
ORF19C2B 
Consensus 



101 

(95) GGTGQ-- 

(95) GfGroa-- 

(46) 

(101) GGTCG-- 

(98) ^TGQ-- 

(98) ^TGa-- 

(92) 

(101) GGTGG 



--GGAGAfgg! 
--jGGAQOT^-^ 



150 




-G0AGATOA ^ 
GGAGATGA AGAAATTAAAGAATTTAAAAAGA C TTCTT 



UllFutA 
915A.COd(MWG) 
19C2FutA.cod 
26695A.Cod 
1182B 
1218B.nuc 
ORF19C2B 
Consensus 



(139) 
(139) 



151 

T — ^Stttta! 




ic^Mgjd^^jSp 




CAGCATTACACAATCAC 



201 



UllFutA (186) 

915A.COd(MWG) (186) 

19C2FutA.cod (46) 

26695A.cod (192) 

1182B (189) 

1218B.nuc (189) 

ORF19C2B (192) 

Consensus (201) 



250 



i#-ji>.w,: 1 



CAA^GAATFETC&GM 
CAACGAACCCTCC.^ 

J^^^ G.AAC C O'-F C CG AT C e ^^ t n ' v i 'm tt^ Iridic f% /»■< nm^ Vn*~n /™«f!"» ft jt? j* 5 **?*. /~t « i\ /-* ■a 



AT AACCT C GA TCGTCTTTGG AA CC CTTGGATCAGCCAGAA 
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UllPutA 
9l5A.cod(MWG) 
19C2FutA.cod 
26695A.cod 
1182B 
1218B.I1UC 
ORF19C2B 
Consensus 



UllFutA 
915A.cod(MWG) 
19C2FutA.cod 
26695A.cod 
1182B 
1218B.nuc 
ORF19C2B 
Consensus 



UllPutA 
915A.cod(MWG) 
19C2FutA.cod 
26695A.cod 
1182B 
1218B.nuc 
ORF19C2B 
Consensus 



(236) 
(236) 
(46) 
(242) 
(239) 
(239) 
(242) 
(251) 



(286) 
(286) 
(46) 
(292) 
(289) 
(289) 
(292) 
(301) 



251 



300 



AAATCTTATCCTATCAAAACX3 



AAATCCTATdCTATCM^CGdTA 
AAATCTTATCCTATCAAAACGCAAAAAG 



C 

GTGTTTTACACCGGTGAAAAC 



301 350 

GAAGTCCCTAACTTC^CCTCTra^ATOACGC 

GAAGTCeCTAACTTC^CCTCTra^^ - 
GA/yTC^CCTAATT^^CCTC 

GAATCGCGTAATTTC^ - )3A%dAMj 

GAATCGGCTAATTTC^ 

GAAGTCCCTJUITTTCAACCT^ -GATCAA 1 !] 
GAA CCTAATTTCAACCTCTTTGATTACGCCM GATGAAT 



351 400 

(335) 
(334) 
(46) 

(341) 1 i -JL J, i >.Jt\ L \Jt\ i V_ O J. L JL X I > V 

(338) ^^T^^^fe^ATqCT^P.- . 

(338) §^$T!F^^ 

(341) qjs^C^^ 

(351) TGGA TTTAGAGATCGTTATTT AGAATGCCTTT TATTATG T 



UllFutA 
915A.cod(MWG) 
19C2FutA.cod 
26695A.cod 
1182B 
1218B.nuc 
ORF19C2B 
Consensus 



(385) 
(334) 
(46) 
(391) 
(388) 
(388) 
(391) 
(401) 



401 

jC^TTAT£AAGCGdA< 



450 



cficCAE^ 

^CCAtI^ 

CAC ATAAAGCCGAG . GT AATGACACCACT CGCCTTACAAACTCAA 



UllFutA 
915A.cod (MWG) 
19C2FutA.cod 
26695A.cod 
1182B 
1218B.nuc 
0RF19C2B 
Consensus 



451 500 

(435) Ate5ST.G$^pS^ 

( 33i) - - - -------- - - - - - _ .rr — si'iz iz «; :~„j *— - 

{46) - 

(441) AGACAA^GCCTTTATGCTTTAAA&A^A 

(438) ACjGlTCj^ 

(438) AC^GA<&^ 

(441) ATj^Gii^GCCTC 

(451) A CTGACAGCCTTTATCCTTTAAAAAAACO 
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UllFutA 
915A.cod(MWG) 
19C2FutA.cod 
26695A.cod 
1182B 
1218B.11UC 
ORF19C2B 
Consensus 



UllFutA 
915A.cod(MWG) 
19C2FutA.cod 
26695A.cod 
1182B 
1218B .nuc 
ORF19C2B 
Consensus 



UllFutA 
915A.cod(MWG) 
19C2PutA.cod 
26695A.cod 
1182B 
1218B.nuc 
ORF19C2B 
Consensus 



UllFutA 
915A.cod(MWG) 
19C2FutA.cod 
26695A.cod 
1182B 
1218B.nuc 
ORF19C2B 
Consensus 



UllFutA 
915A.cod(MWG) 
19C2FutA.cod 
26695A.COd 
1182B 
1218B .nuc 
ORF19C2B 
Consensus 



(485) 
(334) 
(46) 
(491) 
(488) 
(488) 
(491) 
(501) 



(535) 
(334) 
(46) 
(541) 
(538) 
(538) 
(541) 
(551) 



(585) 
(334) 
(46) 
(591) 
(588) 
(588) 
(591) 
(601) 



501 

ACCACCCCAATTTG' 



550 



ACCACXSCTAATTTGTGCG^CT 
ACCACCCCAATTTATGC^ 



ACCACCX^C^TTTCATGC^^ 

ACCACCC AATTT TGCGCAGTAGTGAA AATCAGAG CGATCCTTTGAAA 



551 

AGAGGGTTTGCGA< 



600 



AjGAGGGTTTGGCAGTT/TT^ 




AGAGGGTTTGCGAG TTTGT GC AGCAACCCTAACG CTCCTA AAGGAA 



601 
CfaCTTTTJE 



650 



TgCTTTCTATGi^.GT^ 
TdCTTXCXATG^toGCTSf 
C^TTCCTAT<^G<^ 
GCTTT TATGA GCTCTAAATTCTAT GAGCCAGTTA TGGGGGAGGGA 



651 _ 700 

(635) GOGTGft!AiAAACACTT.T2^^ 

(334) - --- 

< 46 ) — — --- 

(641) (!aLl!CSTGiP^^ 

(638) <|GGTOfl^^ 

(638) jlajfeTQ^^ 

(641) jgfeGTGftGl^ 

(651) GCGTGA AAACACTOTAGGCTATAA T AAAAACAA AGCGAGTTTTTA 

701 _ 1SSag5gA8T^^ 1 iG^ 50{ 

(334) - — - - - - - - - — - - - - - - - - - ~ -~ - - - - - - — - — - 

(46 ) " 

(691) ffiCGAATACA^GTTj^ 

(688) AGCC^^(^\^^ 

(688) jfccOK^CAAA'^ 

(691) AGbfcAATAC^GTT^ 

(701) AGCCAATACAA TTCAATCTGTGTTTTGAAAAC C CAAGGCTATGGCTA 
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UllFutA 
915A.cod(MWG) 
19C2FutA.Cod 
26695A.cod 
1182B 
1218B.nuc 
ORF19C2B 
Consensus 



751 800 

(735) TQTjMM^E^ 

(334) — - ---- 

(46) 

(741) 
(738) 

(738) iQT^ nrtrp ^ * 7 ?, " F ^ f r n "*" '"' r "* 1 ' " i ' r 

(741) iteTO'AUxyffiffi y j^i*- 

(751) TGTAACTOAAAi^TC^TTOAOTCTTA TT AGCCATACCATTCCTATTT 



UllFutA 
9l5A.cod(MWG) 
19C2FutA.cod 
26695A.cod 
1182B 
1218B.nuc 
ORF19C2B 
Consensus 



801 850 

(785) ATTGGGGp- - AGTCG - CAGC@T(^OTAii^GAT^ 

(334) - — 

(46) 

(791) ATTOC^0--ftGTGC-CAG^^ 

(788) Ai?f8GGGd--^CTC^ 

(788) ATTGGGGG- -kGTCC-'J " ' ^ ^ - - 
(791) 

(801) ATTGGGGG AGTCC AGCGTGGC AAGATTTTAACCCTAA AGTTTT 



851 



900 



UllFutA 
915A*cod(MWG) 
19C2FutA. cod 
26695A.cod 
1182B 
1218B.nuc 
ORF19C2B 
Consensus 



(832) 
(334) 
(46) 
(838) 

(835) GTO^TG'3TTG$^^ 
(835) Gn&^T&$TTGp<^ 

(832) 

(851) GTGAATGT TGATTT AA A TTTGATGAAGCGATTGA AT T 



UllFutA 
9 ISA. cod (MWG) 
19C2FutA.COd 
26695A.cod 
1182B 
1218B.nuc 
ORF19C2B 
Consensus 



901 



950 



(882) ATAGTTGCA^Cd^dGCJ 
(334) ---------------- 



(46) 
(888) 
(885) 
(885) 
(832) 
(901) 



MACCTCGA^eG^dCG^^ 




ATAC TGCACACGCACCCAAACGCTTATTTAGACATGC TATGAAAACC 



UllFutA (932) 

915A.COd(MWG) (334) 

19C2FutA.cod (46) 

26695A.cod (938) 

1182B (935) 

1218B.nuC (935) 

ORF19C2B (832) 

Consensus (951) 



951 

GTTTJ 



1000 



CTTTAAAGkCCX:^ 
CITOAAAC^ 

CTTT/ ------- "" 



CTTTAAACAC TTGATGGGAAAGCTTACTTTTACCAA ATTTGAGTTTT 
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UllFutA 
915A.cod(MWG) 
19C2FutA.cod 
26695A.cod 
1182B 
1218B.nuc 
ORF19C2B 
Consensus 



UllFutA 
915A.cod(MWG) 
19C2FutA.cod 
26695A.cod 
1182B 
1218B .nuc 
ORF19C2B 
Consensus 



^ PCT/US2003/023155 

1001 ^ 1050 

(982) AAAAAAATCCTAGATTTTTTT* v * ^nnnr^™nA^ -nn^r 
(334) 
(46) 

(988) AAAAAAATCCTAGArrri u l u rq 
(985) 

(985) AAAAAAATCCTAGACTTTCT^ 

(832) — 

(1001) AAAAAAATC CTAG ATTTTTTTAAAACGAT TTAGAAAACGA ACGAT TA 

1051 1100 

(1032) TCACGATAAGCC - 

(334) 

(46 ) 

(1038) TGACTU^TTCTC^CATCT^^^ — — ^ 

( 1035 ) TCACGATAA.CC.d iCT^^TTjffr^ 

(1035) TCACGATAAGCC TT^CTATTj^TTA^ 

(832) 

(1051) TCAC A C C TTT AT T A GAT TG AT AGCC T 



UllFutA 
915A.COd(MWG) 
19C2FutA.cod 
26695A.Cod 
1182B 
1218B.nuc 
ORF19C2B 
Consensus 



1101 _ 1150 

(1076) CAGTATdTAT^GATGGg ^^&3^^^^^^^^T^&J^( 

(334) — -- — - — IT—- --1 

(46) _ 

(1088) TAGTATCqkn?^^ T^^^M^^M&^f?^^^^^^ 

(107 9) T^TATCTATl^T^ 

(1079) TAATATCTATT^ATdA^ TTGAd6g^^^S*MK3AtI 

(832) " 1 

(1101) A TATC ATTGATG T TTGAGGGTTAATTATGATGATTTGAGGGTT 



UllFutA 
915A.cod(MWG) 
19C2FutA.COd 
26695A.cod 
1182B 
1218B.nuc 
ORF19C2B 
Consensus 



UllFutA 
915A.cod(MWG) 
19C2FutA.cod 
2 66 95A. cod 
1182B 
1218B .nuc 
ORF19C2B 
Consensus 



1151 _ 1200 

(1123) 2&OTXT0iSTGA 

(334) ---- ---- 

(46) - 

(1135) A&TTAT£A^ 

(1129) MfcCTATCT 

(1126) K&^A^&TGATT^^ 

(832) 

(1151) AATTATGA T AA T TTT G T T A 

1201 1250 

(1173) GCGCCTTTTACAAA^CGCCTCGCCTTTATTAGAACTCTCTCAAAACACCA 

(334) 

(46 ) 

(1185) AAACACCACTTTTAAAATCTATCGCAAAGCTTATCAAAAATCCTTGCCTT 

( 1179 ) TGATTTGAGGGTTAATTATGATGATTTGAGGGTTAATTATGATGATTTGA 

(1176) TGATTTGAGGGTTAATTATGATGATTTGAGGGTTAATTATGATGATTTGA 

(832) 

(1201) AA 
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UllFutA (1223) 

915 A . cod (MWG) (334) 

19C2FutA.COd (46) 

26695A.COd (1235) 

1182B (1229) 

1218B.nuc (1226) 

ORF19C2B (832) 

Consensus (1251) 



1251 1300 
CTTTTAAAATCTATCGCAAAGCTTAT^CAAAAA 



TGTTGCGCGCGGTGAGAAAGTTGGTTAAAA^TTGGGTTTGTAA 

GGGTTAATTATGATGATTTGAGGGTT^TTATOATGATTTGAGGGTTAAT 
GGGTTAATTATGATGATTTGAGGGTTAATTATGATGATTTGAGGGTTAAT 

T T A A 



UllFutA 
915A.cod(MWG) 
19C2FutA.cod 
26695A.cod 
1182B 
1218B.nuc 
ORF19C2B 
Consensus 



UllFutA 
915A.cod(MWG) 
19C2FutA.cod 
26695A.cod 
1182B 
1218B.nuc 
ORF19C2B 
Consensus 



UllFutA 
915A.cod(MWG) 
19C2FutA.cod 
26695A.cod 
1182B 
1218B.nuc 
ORF19C2B 
Consensus 



UllFutA 
915A.cod(MWG) 
19C2FutA.cod 
26695A.cod 
1182B 
1218B.nuc 
ORF19C2B 
Consensus 



(1273) 
(334) 
(46) 
(1279) 
(1279) 
(1276) 
(832) 
(1301) 



1301 

GCCATAAGGAGATGGGTTAAAAAGTAA- 



1350 



TATGATGATTTGAGGGTTAATTATGATGATTTGAGGGTTAATTATGAGCG 
TGTGATGATTTGAGGGTTAATTATGATGATTTGAGGGTTAATTATGAGCG 



1351 1400 

(1300) 

(334) 

(46) 

(1279) 

(132 9) GCTCTTACAAAACGCCTCGCCTTTATTAGAACTCTCTCAAAACACCACTT 
(1326) GCTCTTACAAAACGCCTCGCCTTTATTAGAACTCTCTCAAAACACCACTT 

(832) 

(1351) 

1401 1450 

(1300) 

(334) 

(46) 

(1279) 

(1379) TTAAAATCTATCGC^AAGCTTATCAAAAATCCTTACCTTTGTTGCGTGCG 
(1376) TTAAAATCTATCGCAAAGCTTATCAAAAATCCTTACCTTTGTTGCGTGCG 

(832) 7 

(1401) 

1451 1483 

(1300) 

(334) 

(46) 

(1279) 

(1429) GCGAGAAAGTTGATTAAAAAATTGGGTTTGTAA 
(1426) GCGAGAAAGTTGATTAAAAAATTGGGTTTGTAA 

(832) 

(1451) 
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CO 

to 

CD 



CO 



LL 



CD 



Actual 

Percent 
Recovery 


CD 


OO 
CD 




Total Yield 


1 .567 g 


1 .760 g 


1.221 g 


Resin Type 


MR3 NH 4 HC0 3 
column (1ml 
resin/1 ml 
synthesis) 


MR3 NH 4 HC0 3 
column (1ml 
resin/1 ml 
synthesis) 


Dowexl/Dowex 
50 (2ml 
resin/1 ml 
synthesis) 


Batch 
Number 


1-02 


2-02 


3-02 
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Trans ferrtn_SA 




A. 




JWJU 



1500 170 0 1900 2100 2300 2300 2700 2900 3100 3300 3500 

m/2 




1250 
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